Purpose: To investigate the impact of residual astigmatism on visual acuity (VA) after the implantation of a novel extended range of vision (ERV) intraocular lens (IOL) based on the correction of spherical and chromatic aberration. Method: The study enrolled 411 patients bilaterally implanted with the ERV IOL Tecnis Symfony. Visual acuity and subjective refraction were analyzed during the 4-to 6-month follow-up. The sample of eyes was stratified for four groups according to the magnitude of postoperative refractive astigmatism and postoperative spherical equivalent. Results: The astigmatism analysis included 386 eyes of 193 patients with both eyes of each patient within the same cylinder range. Uncorrected VAs for distance, intermediate and near were better in the group of eyes with lower level of postoperative astigmatism, but even in eyes with residual cylinders up to 0.75 D, the loss of VA lines was clinically not relevant. The orientation of astigmatism did not seem to have an impact on the tolerance to the residual cylinder. The SE evaluation included 810 eyes of 405 patients, with both eyes of each patient in the same SE range. Uncorrected VAs for distance, intermediate and near, were very similar in all SE groups. Conclusion: Residual cylinders up to 0.75 D after the implantation of the Tecnis Symfony IOL have a very mild impact on monocular and binocular VA. The Tecnis Symfony IOL shows a good tolerance to unexpected refractive surprises and thus a better "sweet spot".
Introduction
At present, multifocal intraocular lenses (MF IOLs) appear to provide the most consistent and reliable method for the surgical correction of presbyopia [1] .
However, residual astigmatism is one of the leading causes of dissatisfaction after the implantation of a MF IOL [2] . These IOLs require emmetropia for the achievement of the best visual outcomes, and small amounts of astigmatism may limit visual performance significantly [3] . Thus, astigmatism has to be completely corrected in order to obtain the maximum efficiency of a MF IOL [4] .
The rate of enhancement to reduce residual astigmatism after cataract surgery with implantation of a MF IOL ranges from 5.24% to 23.66% depending on the study. Specifically, Gundersen et al. reported a significant rate of retreatments after MF IOL implantation (10.8%) over a sample of 416 eyes, most of which are due to reduced visual acuity (VA) secondary to residual astigmatism. These authors found no statistically significant differences in the impact of residual astigmatism on the visual outcome between different traditional MF IOL models [5] . Femtosecond laser-assisted procedures have been proposed as a valid alternative for correcting residual refractive errors after cataract surgery [6] [7] .
However, the well-known potential complications of corneal refractive procedures, including the induction of higher-order aberrations (HOAs), and the secondary degradation of the retinal image may also lead to dissatisfaction. Current research is aimed at developing optical designs with a higher tolerance to postoperative defocus. This paper reports our experience about the impact of residual astigmatism on VA after the implantation of a novel extended range of vision (ERV) IOL based on the correction of spherical and chromatic aberration.
Patients and Methods
A prospective international multicenter study, the CONCERTO study, was de- Differences between the impacts of the astigmatism orientation were analysed with the Mann-Whitney test.
Results
Postoperative cylinder Table 1 . There were no statistically significant differences regarding demographic data between groups, except for the proportion of females and males. The orientation of astigmatism did not seem to have an impact on the tolerance to the residual cylinder, as shown in Figure 1 . No significant differences in binocular UDVA, UIVA and UNVA were found among eyes with with-the-rule (WTR), against-the-rule (ATR) and oblique (OBL) astigmatism (p ≥ 0.143). In any case, it should be mentioned that significant differences were found in the magnitude of sphere and cylinder among eyes with with-the-rule (WTR), against-the-rule (ATR) and oblique (OBL) astigmatism (Figure 2) . Specifically, significantly lower magnitude of cylinder and significantly higher magnitude of sphere were found in the groups of eyes with ATR astigmatism compared to those with WTR and OBL astigmatisms (p < 0.001).
Postoperative spherical equivalent
Besides the impact of residual cylinder, the tolerance of the Tecnis Symfony IOL to the level of postoperative SE was also evaluated. In this case, the evaluated sample included a total of 810 eyes of 405 patients, with both eyes of each patient in the same SE range. The demographic data of the groups are shown in Table 2 Table 3 . There were no statistically significant differences regarding demographic data between groups. Table 4 shows the monocular and binocular UDVA and CDVA outcomes, as well as binocular UIVA and UNVA data for the five subgroups stratified according to the residual postoperative SE. Uncorrected distance, intermediate and near VAs were very similar in all SE groups (Table 4) 
Discussion
This observational type of study enrolled patients with the need or desire of lens exchange. In order to be able to evaluate the impact of the IOL implantation on residual astigmatism or spherical equivalent, the exclusion criteria were chosen in a way that other ocular pathologies don't blur the refractive results.
In the CONCERTO study, the Tecnis Symfony IOL provided a homogeneous and excellent visual restoration across all distances after cataract surgery or clear lens exchange, with minimal levels of disturbing photic phenomena [8] . 
Conclusion
In summary, the Tecnis Symfony IOL is a new promising alternative to provide an effective and continuous range of vision from far to near distances after cataract surgery or refractive lens exchange. This novel IOL provides an added value by the good tolerance to postoperative residual refractive errors, which is a key factor for ensuring patient satisfaction.
